Characterization of rat ovarian lutropin receptor. Role of thiol groups in receptor association.
Rat ovarian lutropin receptor occurs predominantly as a monomer of an apparent molecular mass of 70 or 80 kDa determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis under nonreducing and reducing conditions, respectively. The receptor contains 0.4% free cysteine and 1.9% cysteine as cystine, determined by amino acid analysis of the S-carboxymethyl receptor prepared before and after reduction. The presence of free thiol groups was further shown by the specific adsorption of the receptor on p-chloromercuribenzoate-agarose and its susceptibility to 3H labeling with [3H]N-ethylmaleimide or [3H]iodoacetic acid. The receptor readily undergoes association into homo-oligomers. Evidence suggests that the association was caused by the intermolecular oxidation of the free -SH groups to form disulfide bonds. The aggregation could be induced by H2O2 or molecular O2 and was inhibited by sulfhydryl protecting agents such as N-ethylmaleimide, iodoacetic acid, dithiothreitol, cysteine, and Zn(II). The oligomers could be dissociated by reduction into a monomer. 125I-Labeling of the S-carboxymethyl- or N-ethylmaleyl receptor gave a single band of molecular mass 70 kDa on sodium dodecyl sulfate-polyacrylamide gel electrophoresis and autoradiography. Furthermore, S-alkylation of the receptor did not affect its binding to the ligand. On reduction, however, it lost its ability to bind to the ligand, but the reduced receptor retained its ability to bind to a specific polyclonal rabbit antireceptor antibody indicating the separation of the ligand and antibody binding sites. Endoproteinase Glu-C cleaved the receptor at a single glutamyl residue to give two components, 46 and 36 kDa. The 36-kDa component was extracellularly located since it contained the carbohydrate. On deglycosylation with endoglycosidase F, it yielded two components, 27 and 25 kDa. The deglycosylation of the reduced intact receptor (80 kDa) with endoglycosidase F occurred in two steps giving 73- and 64-kDa polypeptides, indicating the presence of about 20% carbohydrate contained in two or more N-linked chains.